Pin1 interacts with a specific serine-proline motif of hepatitis B virus X-protein to enhance hepatocarcinogenesis.
The peptidyl prolyl isomerase Pin1 frequently is overexpressed in hepatocellular carcinoma (HCC). Hepatitis B virus (HBV) is the most common etiologic agent in HCC, and its encoded X-protein (HBx) is oncogenic and possesses a serine-proline motif that may bind Pin1. The role of Pin1 in hepatocarcinogenesis, particularly in HBV-related HCC, was investigated. Immunohistochemical staining was performed to evaluate the prevalence of Pin1 overexpression in HCCs of different etiologies. Glutathione S-transferase pull-down and co-immunoprecipitation experiments were used to validate the physical interaction between Pin1 and HBx. Reporter assay, cell proliferation assay, and xenotransplantation experiments were used to show the functional consequence and importance of Pin1-HBx interaction in hepatocarcinogenesis. We showed preferential Pin1 overexpression in HBV-related tumors and confirmed the interaction between Pin1 and HBx at the specific serine-proline motif. Pin1 overexpression increased the protein stability of HBx. Furthermore, HBx-mediated transactivation was enhanced by co-expression of Pin1. HepG2 expressing Pin1 and HBx showed a synergistic increase in cellular proliferation, as compared with cells expressing Pin1 or HBx alone. Furthermore, concomitant expression of Pin1 and HBx in the nontumorigenic human hepatocyte cell line MIHA led to a synergistic increase in tumor growth. Finally, in Hep3B cells with suppressed Pin1 expression, HBx-enhanced tumor growth in nude mice was abrogated. Pin1 binds HBx to enhance hepatocarcinogenesis in HBV-infected hepatocytes. The discovery of an interaction between Pin1 and HBx will further our understanding of the molecular pathogenic mechanism of HBV-related HCC in human beings.